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锂蓄电池有机电解液添加剂研究进展
许 杰， 王周成， 杨 勇
（厦门大学 化学化工学院，福建 厦门 361005）
摘要：锂蓄电池有机电解液添加剂因其有用量少且功效大等特点日益引起人们的关注，根据作用功能，添加剂主要可分
为五大类：过充电保护添加剂、SEI 膜优化剂、阻燃添加剂、提高电解液导电率的添加剂、控制电解液中 H2O 和 HF 含量
的添加剂。综述了这些添加剂的研究现状，阐述了各类添加剂的作用机理，并对其研究方向进行了展望。
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Research progress of the additives to organic electrolytes for secondary
Li-ion batteries
XU Jie，WANG Zhou-cheng，YANG Yong
（Coll. Chemistry & Chemical Engineering, Xiamen University, Xiamen Fujian 361005,China）
Abstract: Electrolyte additives used in secondary Li-ion batteries were reviewed. According to their functions, the
additives can be divided into 5 types, they are: overcharge protect additives, SEI film additives, anti-combustion
additives, enhancing the conductivity of the electrolyte, additives for controlling the content of acid and water in the
electrolyte. The research status of these additives were overviewed, functions and mechanisms of the additives
were summarized and discussed.
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甲苯、1，2，4- 三甲苯和 1，2，4，5- 四甲苯为添加剂 (质量分数
5%)放入 1 mol/L LiPF6/(EC+DMC)(体积比 1∶1)中，比较发
现，二甲苯电氧化聚合电压在 4.5～4.75 V 之间，防过充效果
最好。文献[6]报道少量联苯（BP，0.1%～0.2%）的添加会防过
充，且能提高正极材料的循环性能。胡传跃等[7]发现环己基苯
(CHB)的氧化电位是 4.72 V，加入 CHB 后的电池容量保持率
和电压平台效率几乎没有降低，是理想的添加剂。H. Lee 等[8]





























































使负极表面的 SEI 膜结构改变，性能更加优良。在 PC 体系中
添加螯合试剂来阻止 PC 破坏石墨结构，但鳌合物分子量大且














蚀铝箔集流体和低电导率。且 LiBOB 的分解产物无毒 ,与
LiPF6 相比,有很好的环境友好性。但由于其成本较高，对水敏
感等缺点，限制了其完全应用于锂电池的电解质盐[16]。但研究
发现，LiBOB 参与了 SEI 膜的形成，因此其作为电解液添加剂
的前景被看好。Wenquan Lu[17]等使用 0.7 mol/L LiBOB 作为电
解质盐，以 EC/PC/DMC (1/1/3)为溶剂，NCM(含 10％过量锂的
LiNi1/3Co1/3Mn1/3O2)为正极，MCMB 为负极组装成电池，55℃下
循环 500 圈后发现，电池内部产生了大量气体，如甲烷、乙烯、
丙烯、CO2,CO,O2 等。而以 1.2 mol/L LiPF6 为电解质盐，LiBOB
为添加剂（质量含量 1％和 2％），电池则表现出了较好的循
环性能，因 LiBOB 参与形成 SEI 膜，其界面阻抗也大大降低，
且与没有添加剂相比，含 LiBOB 的电池在 60～170℃间的产



















































2.5 控制电解液中 H2O 和 HF 含量的添加剂
有机电解液中存在痕量的 H2O 和 HF，对性能优良的 SEI
膜的形成具有一定作用，但如果含量过高，不仅导致 LiPF6 的
分解，而且会破坏 SEI 膜 [22]。由于电解液在使用前，水和酸
（HF）含量已被严格控制，因此这些杂质主要产生于充电过程
中，尤其是偶尔的过充。Wang 等[23]认为：溶剂首先与从正极中
释放出的氧发生化学反应，生成 H2O 和 CO2，生成的 H2O 进一
步使 LiPF6 水解生成酸性产物，如 HF 和 POF3。HF 也是正极材
料(尤其是尖晶石 LiMn2O4)发生分解的主要原因。
A.M. Stux 等使用锂或钙的碳酸盐除掉电解液中的 HF，




















[2] SPOTNITZ R, FRANKLIN J. Abuse behavior of hi-gh-power,li-
thium ion cells[J]. J Power Sources, 2003,113:81-100.
[3] FENG X M, AI X P, YANG H X. Possible use of methylbenzenes
as electrolyte additives for improving the overcharge tolerances of
Li-ion batteries[J]. J Appl Electrochem, 2004,34:1199-1203.
[4] XIAO L F，AI X P. Electrochemical behavior ofbiphenyl as poly-
merizable additive for overcharge protection of lithium ion batteries
[J]. Electrochimi Acta, 2004,49:4189-4196.
[5] TOBISHIMA S, OGINO Y,WATANABE Y. Influence of electrolyte
additives on safety and cycle life of rechargeable lithium cells[J]. J
Appl Electrochem,2003,33:143-150.
[6] ABE K,TAKAYA T,YOSHITAKE H, et al. Functional electrolyte:
additives for improving the cyclability of cathode materials[J]. Elec-
trochemical and Solid State Letters, 2004,7(12): A 462-A 465.
[7] 胡传跃,李新海,王志兴，等. 锂离子蓄电池电解液过充添加剂的
行为[J].中国有色金属学报,2004,14(12):2125-2130.
[8] LEE H,LEE J H,AHN S, et al. Co-use of cyclohexyl benzene and
biphenyl for overcharge protection of lithiumion batteries[J]. Elec-
trochemical and Solid-State Letters, 2006,9(6): A 307-A 310.
[9] ABE K,USHIGOE Y,YOSHITAKE H, et al. Functional electrolytes:
Novel type additives for cathode materials providing high cycleabili-
ty performance[J]. J Power Sources, 2006, 153(2): 328-335.
[10] AMINE K,LIU J,BELHAROUAK I, et al. Advanced cathode ma-
terials for high-power applications[J]. J Power Sources, 2005,146:
111-115.
[11] WANG R L, BUHRMESTER C, DAHN J R. Calculations of oxi-
dation potentials of redox shuttle additives for Li-ion cells [J]. J
Electrochem Soc, 2006, 153(2):A 445-A 449.
[12] KOMABA S,ITABASHI T,KAPLAN B, et al. Enhancement of
Li-ion battery performance of graphite anode by sodium ion as an
electrolyte additive [J].Electrochemistry Communications, 2003,5
(11):962-966.
[13] UFHEIL J, BAERTSCH M C, WURSIG A, et al. Maleic anhydride
as an additive to γ-butyrolactone solutions for Li-ion batteries[J].
Electrochimi Acta, 2005, 50:1733-1738.
[14] BUQA H,WURSIG A,VETTER J, et al.SEI film formation on
highly crystalline graphitic materials in lithium-ion batteries[J]. J
Power Sources,2006,153:385-390.
[15] ANDERSSON A M,HERSTEDT M,BISHOP A G, et al. The influ-
ence of lithium salt on the interfaceial reactions controlling the ther-




[17] LU W Q, CHEN Z H, JOACHIN H, et al. Thermal and electro-
chemical characterization of MCMB/LiNi1/3Co1/3Mn1/3O2 using
LiBoB as an electrolyte additive[J]. J. Power Sources, 2007,163:
1074-1079.
[18] XU K, ZHANG S S, ALLEN J L, et al. Evaluation of flurorinated
alkyl phophates as flame retardants in electrolytes for li-ion batter-
ies[J]. J Electrochem Soc, 2003,150(2):A 170-A 175.
[19] 孙斌,周震涛,夏信德. TTFP 在锂离子蓄电池电解液中的阻燃性
能[J]. 电源技术,2005,29(9):586-590.
[20] ZHANG S S,XU K,JOW T R. Ttris(2,2,2-trifluoroet-hyl) phosphite
as a cosolvent for nonflammable electrolytes in Li-ion batteries[J].
J Power Sources, 2003,113(1):166-172.
[21] LEE H S, SUN X,YANG X Q, et al. Synthesis of cyclic azaether
compounds and studies of their use as anion receptors in nona-
queous lithium halide salts solution[J]. J Electrochem Soc, 2000,
147(1):9-14.
[22] SHIRAISHI S, KANAMURA K,TAKEHARA Z. Surface condition
changes in lithium metal deposited in nonaqueous electrolyte con-
taining hf by dissolution-deposition cycles[J]. J Electrochem Soc,
1999, 146(5):1633-1639.
[23] WANG E,OFER D,BOWDEN W, et al. Stability of lithium ion
spinel cells[J]. J Electrochem Soc, 2000,147(11):4023-4028.
综 述
2008.11 Vol.32 No.11
